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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size of a high-frequency 
integrated circuit and increase the degree of integration of the circuit, by 
effectively utilizing the area of a multilayered substrate by mounting . 
semiconductor chips and chip parts on both surfaces of the substrate. 
SOLUTION: Semiconductor chips 11 and 21 are flip-chip mounted on both 
surfaces of the multilayered substrate 2 of a high-frequency integrated 
circuit 1 and chips parts, a heat radiation cover 3, and a heat sink 5 are 
provided on one surface of the substrate 2. In addition, bumps BP are 
respectively formed on the rear surfaces of the chips 1 1 and 21 and the 
chips 11 and 21 are joined to the substrate 2 by positioning the chips 11 
and 21 on the substrate 2, in a state where the surface electrodes of the 
dies of the chips 1 1 and 21 are directly faced oppositely to the electrodes 
formed on the surface of the substrate 2 through the bumps BP and 
applying heat and pressures to the chips 11 and 21. The chip parts are 
composed of passive elements, such as inductance elements, capacitance 
elements, resistance elements, etc;, and constitute a prescribed circuit 
together with a circuit wiring layer formed on the surface or inside of the 
substrate 2. Therefore, the size of the high-frequency integrated circuit 1 
can be reduced and the degree of integration of the circuit 1 can be 
increased. 
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J:ifiu^ 1 <Dmm&miz&z>&mi&mmm&*jimtm 
-<o*^t*-5^. #®a«2©Misc^issns¥« 

#^7^1 l*5ck^2 1©5^, -*#«»«*«Jt««ft 

[0 0 5 2] 04 iZTjkT&ffl&mi&m&giW 6 1 tt. 0 
®«« 2 ©SB 1 a$«#S 2 a ro«®lcst|g;**l*:¥## 
^>>^1 1<05S^^^<. ^1M2^5^I 
2 etcH^$tlfe*i»^^^2 lC056^t/h$V^«^ 
T^^o *«Mlc^-yyi ltt. *:<»:*«. 

■f y^0»*#UTV>*. 04^-r«fc^lC. 

tt. f£l?ftS©/h3^#iSfl:5 1 yy2 nctt±ffi©«t3?ftS 
5 fi&ifr. ^iSl^f 1 v 72 lit, y »J y ^ y 

-c#@a«2«>S4i^«*)a2 dcigsn. 

[0 0 5 3] 05 fC^-TSS^Si^lHlK^S 6 2 1±, 0 
4JC^L.fciaraffit^«[el^ia6 1 £|BJ«HC. 
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( 7 ) 

11 

m&m 4 ®m&m 2 d \zm txsMisif ic uxm 4 mm. 

#@2dlC&&U ¥i*#^y:/2 l©SM«i«4 
SS«Mi2d±<&««£*&JS«llR5 9T"7^*V>>/ 
TSitfel:, $5^12 eOMP«55 5rt£8fflg 
RT*«LT^5 i 7^2 l££tf&«ISIft5 9£@ 

[0 0 5 4] &L±(»&SiZ. iHW|!?y^l 10>f£l8tt* 

^ >X«SMS£jll«--5-<i*¥i&#? 1 y :/«» 
ft y U y 7^ y y^SCT 
HSU ^n«>(D^®CD^U^ag^-v^ , H9-<-\'^> 

[0 0 5 5] 06!C5KTieM»ft«[I]l&&B6 3te» * 
vZf\l <D&f&&'b £ < . y :/ 2 1 CD% 

u:|§£-e&5<, 0 6 (c^T<k-5 

WT. *«Mt^yy2 1 KS*bTtt*JWR 6 20 
*&, lfe«kW8#f7^2 lte. A 

>-7'BP*^L.T^®a«2opffl»c-e-n-€ : n7U y:/ 
mums. 5 a. m 5 asu^n 2 e ©wasp 5 5 ^tutBg 
[oo5 6j 07{c^-rsi«^«jH]^sis6 0 

y 7 1 1 (Dimifi'hl* < . y ^ 2 1 

f*mf}^-e&*. S7tc^fJ:5{c, *m&*v7l 1 

«, 7^11 (ommnmrn^m^m 1 as«#B 30 

2 aKatl/TEatlRjSCIEfiU £©Sffl«€S£fgiaf 
«ft@2 a±K>««££&Jg8Hi6S7 0 T 9 -T -V > J >if-T 
Z££*\z. *m&f-Vf\ l*5<fctf&J»JI«g7 0£flt 
JigRTHJELT^. ti»f9r2 1 roWBijStt. 
0 6iC:*tfci$ra8i*«lE]S&gB6 3i[gl«{CbTV^ 
•5. 

[0 0 5 7] W±»«tp(C, *«#fy7*l 1®W 

6*5<fctf0 7 t-^L&»j£T**f£«»mT?i&*. 
[0 0 5 8] Kf 3.<DjHI^ 40 
08~011te. *ISW©^3(DIS^fig^*iS«& 

mmBmtzm&ftmimmmm&mamtfcwmtft-a 
®fc®mz^x\$m-v>$m*%-3T7xvx^z>. m 
8~bii i \zftt-&m&$kmm&mm** &*mz\z. 

ftf7 7"l l*5<ktf2 l<D§&5»fi*</h3<. *HMCft£M? 
IKWtt < T «fc HtB^T * -5. 
[0 0 5 9] 0 8tC3S-r?S^Stmm0K«S6 5«, # 50 



®ffl2 000-299427 
12 

»#f77"l l*i<fctf2 1 £7 'J vz/^vytt-v&m 
g«2tCft&U $figRT@i£LTV>-5. 0 9 IC^-TH 

M^lSIS#i2 alCttLTSttfflSicBEBU C 
0>^iSfI«<!:fSli§m#JS2 a±W«S<i:$^®8Bi!i97 
2T71't'J>mti%l:. *»#f7^11*3i 
^B«ffli^7 0£tttB&R-CB5gLT<A£. 

[0 0 6 0] 010 tC^-ritSSJ«fe*«IilSf&gB 6 7 tt. 
^Ha«2©TBiJCS||g$tl«.¥^f 1 yy2 l^fC 
568&S#4>ft U«^T<& 0 . 7 7'2 1 <D3cffi1S 

S^fiJcflJSSIUi^frJf 2 dKjWbTSttfWcSBB 
U dcD«!S«««i:®5^m^2 d±©«ffit*^JS 
*ffl*S7 3T7-T i»U>y*-r£<fc<hfcl;:. ^#f77*2 
l&£tf£PiiWiS&7 3£»ilgRTB£UT^-5. 01 1 
K^TitiJim««[II&gB 6 8 ^B-Sfc 2 (Dmmz 

Hi§n5*#*f7^i i, 1 2^tc^ic%s^s^ 

*f#f7 7'l 1. 1 2*><0 9.fc<fc 
Ml OJC^Ufc^T^^tlTV^. 
[006 1] £t±©J:3l:, *»fl:f7^11. 12© 

[0 0 6 2] m 4 <z>mmm 

0 1 2 *kw©^4 nm&mi&iztozjaimwim® 
&SB©*&i£*^-r»rig0T&*„ ft*, minmrnm 
mzftzftmmmmm&mwvmtfiEm t i^-<o#fc£as 

^•Ti6«jKm»lHlB&SB6 9fcL ^Sa«2 0DTiB^SI 
^$*a^¥#ft^y^2 i<oMS-ra^as»*<<ki3iiS^ 
«^Tfe-s. wmf-yfz i^, $e.tciesv>^S{&co 
«aa*ff5«^ic«. fctitf*. 01 2i:st <fc^tc> 

#Hi««2CD^4»«#B2 dCD^fflt^Sbfe*^ 
f7^2 l<D^SttB^^-r-5#SS«2tD^4^« 
#12 d43<tDf^3^lt#:®2 c \Z&mT&Z>*r 
J-HZMfcTZ. Z.e>&5t*.mf$!.iitZ>Z.tiZ&<0. 

-C\t. #«S«2©TffilC*^$n«¥#^y^2 1 

mm&2e>±.m\zmmznz¥&#7y7i hzmlx 

[0 0 6 3] ±^Lfc|gJg»fi8Ttt. 

« 2 <D&mmzm£t<nfz¥i»#? ? y«-?-ti-e-*n¥» 
x&nttfr. *%m*z\n\zmfei*nz>t>rtX'\-xts.< . 
#B»« 2 wWffllc^$ti-5¥«^-v ^«ll&T?a& 

[0 0 6 4] 

T y y*5 <t J- >y 7MS,<D * ff o T V > -5 tz 
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(8) #B8 2000-299427 

13 ,4 

Tgrmmm%m^z>z.t\z£r)> w r^m&t&mm [01 3] u^mm&mmm^mM^mm^-m^ 

&<z>®w.#mfflizmm»im-c$>r). mm^mzts^r -rmmwv&Zo 

ifeoTfc. *ftfc*USWe**. [015] ^5l5©ii5il«»«lHlg&S®wPitw$^lc[fi 

[0W«)fffl¥«cKW] <D0y£zRf»rffi0T&-5. 

[0 1 ] 1 vm&wmiz&zmmtiLmwmto 20 [01 6] €e*oi«^«i6«0K^iso«ja©s6Kfl!! 

ge<Ofi*ift£:^-r»rS0T?&-5. cr>^J&^-riBfB0T*'5. 

[0 2] 0 1 »S^&*»[hI8&^B©^®S«0«|^S: [017] 3£3fc©i«M&3fc#t®8&£Bcc>fl?ifi» $ S tcfik 

S?t"0T£>&. <©09£7jVr»r®0'r&-5. 

[03] 0 1 <n&mm.mmm'&$iW<D&mmwLv>mfiL* [0i8] sejKoiefraffic^ettiii^sBwwjtoserfcftii 

[0 4] *8W©JS2©syg7BHK«S»«&Jt^a08 [«F^©8ftW] 

8«©ttit<&-0l£sVrWr®0T*S. 1 "•iKHttJRKlBIKSK. 2-£HS«, 2a-2e- 

[0 5] *%W0^2cD^jg©Slic#*Kjai»^«{08S JBi~8i5fsMtttJg. a«.«i*;t-, s 1 

^BtO«jtOMro^JSr^-r»fBff0T?*-5. 1. 2 4 5 1, 5 

[0 6] *^C9^2©S|^|gJC#«i6i^l&^«ll» 30 2. 5 3-0»BE»Jl, Gl, G 2 -Sift®. 

[01] 
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41 
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58 73 




21 
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